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(71) Natiokal Research De- 

velopment CoRPORAnoN, a BritiS ar- 
grauon established by Statute, of P.O. 
236, I^gsgate House, 66—74, Victoria 
Stteet. London, S.W.l7 do heSby dSSe 
the invention, for which I pray that a S 
may be granted to me, and the mediS by 
which It IS to be performed, to be oi- 

This invention relates to surgical dilators 
and m particular to an oesophageal dilator. 

According to the invenoV there irpro- 
vided a surgical dilator comprising a hoUow 

vided by a tubular metal core of lattice fom 
and a continuous layer of a resident material, 
ilm "P *e lattice deSg 

d amond shapes in die unstressed conditio^ 
of *e dilator the major diagonal dimension 

of t fu v^i^ ^"P^ » direction 
?„nw ^« *e wall and the 

included acute angle of each shape in the un- 
sttessed condition of the dilator bemg between 
45° and 60°, die dilator being lich Aat 

tensile force, the waU will be caused to 
contract diametrically and extend axially and 
will return substantially to its normal shape 
of Its own accord when die force is removed. 

h<atures and advantages of die invention 
will be apparmt from the following descrip- 
tion of embodmients tiiereof given by way of 
exampfe only in conjunction with the acrom- 
panymg drawings in which:— 

Figures 1 to 3 show diagrammatically dif- 
ferent embodiments of dilator, the resilient 
layer m which die dilator core is onbedded 
beuig deleted for die sake of clarity; Figures 
2 Md 3 being partial views of die core; 

Figure 4 is a transverse cross-section of the 
dilator of Figure 1, widi the addition of 
spiKes; 

Figure 5 shows diagrammatically a pair of 
tensionmg forceps for inserting the dilator 
into an oesophagus in conjunction witii an 
oesophagascope; 

Figure 6 shows diagrammatically an in- 



Figure 7 shows in cross-section a sWv** 

P^ a"^lZ It,' ^' dilator 
pnsw a hoUow tubular member the wall nf 
which is defined by a tubular core 1 ofTattiS 
form embedded fa a continuoS" but w 

nibbw. The elements 2 making up the lattioe 

and define diamond shapes die major diaS 

1™°^; H- f"^^ in die diS 
4e longitHdmal axis of die dilator wall. The 

^^^^ elements fa die unstressed 
condition of die dilator is between 45° ^d 

SL""?" "^^^ *e desired tew 
Sir. extension-^ 
Aange in diameter of die dilator. Low values 

!f tn 1 "^"^^^ ^'•en the dilator 

s to be used m an oesophagus since only 
^ axial extensions of die dilator can 

. To enable die dilator A to be faserted 
m, for example die oesophagus, loops 4 
(Figure 5) are formed at Vach end of die 
1 » enable, as will be appiJnt lafe? 
fnnt f'^^T' ^tensioning fastrument to 
apply an axial tension force to die dilator 
^ diametrically and to extend 

« axially; thwe loops are rubber coated and 
may be provided by die ends of die core 1 
or may be separate loop members secured to 
the core. Care must be taken to ensure tiiat 
die loops have no tendency to bend fawardlv 
of die core where diey will foul die lumen of 
tne dilator. 

The tensile strengdi and diameter of die 
wire, die number of wires used and size of 
the weave togedier with the resilience of die 
layer will determine the physical charac- 
terisdcs of the dilator. By selecting diese 
factors a -rariety of useful dilators can be 

SSet*^"^^ » Jengdi 

The ends of die metal wire of the core 
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may be joined by swaging or welding to give 
a rigid or springy end or if the ends are 
formed without joining, that is to say rf the 
core 1 is made from a single wire, then 

5 the mouths la (Figure 5) of the dilator will 
take on a desirable divergent shape. 

In an alternative form, see Figure 2, the 
core 1 is formed from metal wires 2 which 
arc not woven or plaited but which arc 

10 crimped together to form the lattice strucnire, 
the structure then being embedded m a layer 
of resilient material. 

In a further alternative (not shown) the 
core 1 is made from two helical metal ^nngs, 

15 one within the other and wound in the oppo- 
site direction to form a lattice structure, 
the structure again being embedded m a 
layer of resilient material (not shown). 
Referring to Figure 3, the core 1 is pro- 

20 duccd from hinged metal slats 2, for exMiple 
of stainless steel, which are tensioned by 
springs 2a to tend to expand the dilator 
diamcuically and which again are embedded 
in a continuous layer of resilient material. 

25 To insert the above described dilatore into, 
for example, the oesophagus of a patient, a 
pair of tensioning forceps 5 are employed 
(see Figure 5) in conjunction with a standard 
oesophagoscope (not shown). The forceps 5 

30 have hook-like projections 6 for hooking into 
corresponding loops 4 at both ends of tiie 
dilator A and relatively slidable shafts 7 for 
applying an axial force to the dilator when 
hooked on projecdons 6, to extend it axially. 

55 In the extended condition, the dilator can 
be passed through the oesophagoscope into 
the oesophagus; when the forceps are irleased 
from the dilator, the dilator will tend to 
return to its unstressed shape arid will there- 

40 fore press outwardly against the wall of the 
oesophagus. The forceps and oesophagoscope 
can then be withdrawn from the oesophagus. 

In another method of dilator insertion, an 
instrument 10 (see Figure 6) is anployed 

45 in combination with the above described 
dilators. This instrument differs from the 
normal form of oesophagoscope in that it 
includes a dilator portion 15 (similar to the 
dilators described above) attached by one end 

50 to the distal end of the oesophagoscope 12 
and axially extendable or contractable by a 
manually operable control 11. To insert one 
of the dilators described above and separate 
from dilator portion 15, the instrument is 

55 introduced into the oesophagus with an in- 
ternal obturator 13. The obturator is then 
withdrawn, and the separate dilator is 
lubricated and introduced into the proximal 
wide end of the instrument and pushed down 

60 to the distal end which, being much narrower 
forces the separate dilator into its long thin 
extended shape. The separate dilator is then 
extruded at the desired level through dilator 
portion 15 while the instrument is with- 

65 drawn, separation of the instrument from the 



separate dilator being facilitated by suitable 
manipulation of the shape of dilator portion 
15 by control 11. In the removal of the 
separate dilator, the instrument is rc-mtro- 
duced, and its dilator portion 15 is opened 70 
out by control 11 and graduaUy insinuated 
round the end of the separate dilator m the 
oesophagus, to enable it to be drawn mto 
die end of the instrument, after which it 
can be grasped with a pair of forceps 5, drawn 75 
into its extended position and withdrawn 
together with instrument 10. 

In a further method of insertion, see 
Figure 7, the dilator A prior to inseraon is 
encased in a constricting cylindrical cover 80 
B such as of plastics material, so that it 
is* retained in its extended axial position. An 
obturator is tiien introduced into die dilator 
to engage its distal end and the obturator 
and dilator are dien inserted mto the 85 
oesophagus whereupon the cover B is pulled 
off, permitting the dilator A to ocpand 
diametrically, and the obturator is withdrawn. 

Uses of tbe above described dilators m 
the oesophagus arc as follows. 90 

1. Dilatation. 

(I) For malignant strictures : 

Here it is used as a terminal measure 
in inoperable carcinoma, to enable die patient 
to swallow better, owing to die faa that it 95 
offers a wider lumen than die Forges, Mouseau 
Babin or Celestin tube, and is constantly 
dilating. There is less tendency for blockage 
to occur and the patient may be able to 
swallow more naturally, with less dependence 100 
on a liquid or sloppy diet. Owmg to the 
tendency to press outwards, together with the 
divergent ends, there is less tendency for it 
to slide down the oesophagus. The dilator 
used in this connection may have more of 105 
die resiUent layer cut away frcmi the wire 
framework at die ends, to allow better 
adhesion to die wall of the oesophagus. 

It might be convenient also as a means of 
delivering a measured dose of radio activity 110 
to some part of the oesophagus. 

(II) For benign strictures including ^ 

1. Post-traumatic— following (a) surgical 
operations or anastemosis of the 
oesophagus, H' 

(b) the swallowing of strong caustic 
material; widi resulting scar, 

(c) irradiation or radiotherapy for 
carcinoma of lung or oesophagus etc. 

2. Congcntital— In the rare case of the 120 
true congenital stricture, small dilators 
may be used and are less likely to cause 
further damage and scarring than the 
conventional method of dilatation. 

3. The strictures resulting from reflux 125 
oesophagitis — associated with an incom- 
petent cardio-oesophageal junction or 
hiatus hernia. Following an operation to 
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prevent the reflux of add, either by 
cure of the hernia or by vagatomy and 
diainage of the stomachy slow dilatation 
of Ae stricture may become feasible 
5 using this method. 

2. Oesophageal varices. 

To control bleeding oesophageal varices, 
as an emergency procedure m place of the 
conventional Sengstaken tube where this is 

10 indicated. 

The dilator, by a constant pressure out- 
wards (using the correa size and resilience of 
dilator) can produce the same effea as the 
Sengstaken tube without the disadvantages. 

15 These are:— 

a. a tube all the way down the mouth, 
pharynx and oesophagus, 

b. danpr of mhalation pneumonia from 
inaWlity to swallow saliva, 

20 c. obstruction to vomiting, 

d. the difficulties of feeding through the 
narrow lumen of the Sengstaken tube, 

e. the fact that it has to be constantly 
watdied with regard to pressure and 

25 deflated every six hours. 

Usmg the dilator, the oesophageal varices 
can be compressed to secure haemostasis, at 
the same time allowing a wide lumen to per- 
mit the patient to swallow or vomit as the 

30 case may be; or the passage of tubes to 
vrash out the stomach. 

The dilator, providing it is corrertly ten- 
sioned and of the correct size could be left 
in situ safely for longer periods— possibly up 

35 to a wedc in the acute phase — ^to control 

; . the bleeding while preparing the patient for a 
later, more definite procedure. In this case, 
alkaUes are used to prevent reflex 
oesophagitis. 

40 Employing the same principle as for the 
oesophagus, the above described dilators may 
also be used as: — 
Urethral dilators 

Comm<m Bile Duct and Hepatic Duct 
45 Dilators 

Wound Dilators 
Anal Dilators 
Vagmal Dilators. 

Any orifice, or hollow organ wliich is 
50 scarred and physiologically narrowed may be 
dilated by this mechanism, which offers: — 

a. miiumal damage to epithelial lining 

b. continuous slow stretching over a long 
period to avoid the traumatic effects of 

55 sudden stretching, with minimal forma- 
tion of scar tissue. Thus early recurrent 
stricture is minimised. 
Further, the dilators could be used for 
holding g^rafts, or hollow organs and blood 
60 vessels etc. while suturing; equiM>ed vrith 
spikes 16 (Figure 4), it could hold the organ 
from wiAin and thus save suturing in certam 
cases. 

Also instrument 10 with remote conuol 



may be employed in place of the conventional 65 
bougies for moment^ dilatation. 

Further, if the instrument 10 is provided 
with a plurali^ of ccmtrols 11 circum* 
ferentiaUy spacec^ the distal end of the dilator 
can be angled to look around comers in any 70 
direction; fibre optics can be combmed in 
such an instrument. 

WHAT WE CLAIM IS:— 

1. A surgical dilator comprising a hollow 
tubular member, the wall of which is pro- 75 
vided by a tubular metal core of lattice form 
and a continuous layer of a resilient material, 

the elements making the latdce defining 
diamond shapes in the unstressed condition 
of the dilator, the major diagonal dimension 80 
of each of which shape bemg in the direc- 
tion of the longitudinal axis of the wall and 
the included acute ang^e of each ^ape in 
the unstressed condition of the dilator being 
between 45° and 60°, the dilator being such 85 
that when the dilator is subjected to an 
axial tensile force, the wall will be caused 
to contract diametrically and extend axially 
and vidll return substantially to its normal 
shape of its own accord when the force is W 
removed. 

2. A surgical dilator according to daim 1, 
wherein the core is embedded in die layer. 

3. A surreal dilator according to dkiims 

1 and 2, wherein the core is formed horn 95 
woven filament material. 

4. A surgical dilator according to any one 
of the preceding claims, wherein the core is 
formed from plSted filament material. 

5. A surgical dilator according to iany one 100 
of claims 1 to 3, whereui the core is formed 
from filament material crimped together. 

6. A surgical dilator acomling to any one 
of claims 1 to 3, wherein the core is formed 
from two helical springs, one disposed within 105 
the other and wound in the opposite cUrec- 
tion. 

7. A surgical dilator according to any one 
of clainis 1 to 3, wherein the core is formed 
from hinged slats tensioned by springs to nO 
tend to expand the dilator diametrically. 

8. A surgical dilator according to any one 
of the preceding claims, wherein an end of 
the tubular member is divergent shaped. 

9. A surgical dilator accordmg to any one 115 
of the preceding claims, wherein loops arc 
provided at the mds of the tubular member 

to enable an axial tensioning force to be 
applied to said member. 

10. A surgical dilator according to any one 120 
of claims 1 to 7, wherein the external surface 

of the tubular member is provided vrith 
spikes. 

11. A surgical dilator according to any one 

of claims 1 to 9, and including a removable 125 
cover surroundbg said tubular member and 
retaining it in its axially extended position. 

12. A surgical dilator substantially as here- 
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in described with ref^cc to and «J J"!r 
trated in, any one of Figures 1 to 4 and 7 
of the accompanying drawings. 

13 A surgical instrument compnsmg an 
oesophagoscole, a surgical ptor Recording 
to any one of claims 1 to 7 or 12, secured 
o the distal end of the «jesophagoscop^ Md 
manual control means for axiaUy extcndmg 

H.'^A^'lJirgical instru ment in combination 



with a surgical dilator substantudty as herem 
Sbcd with reference to. and as lUus- 
SS b, figure 6 of the accompanymg 
drawings. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
3(B/306, High Holbom, 
London, W.Cl. 



A surgical instrument m compmau».. - 
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